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The demographic and nutritional transitions taking place in Uganda, just as in other low- and middle-income countries
(LMIC), are leading to accelerating growth of chronic, non-communicable diseases (NCDs). Though still sparse, locally
derived data on NCDs in Uganda has increased greatly over the past five years and will soon be bolstered by the first
nationally representative data set on NCDs. Using these available local data, we describe the landscape of the globally
recognized major NCDs- cardiovascular disease, diabetes, cancer, and chronic respiratory disease- and closely examine
what is known about other locally important chronic conditions. For example, mental health disorders, spawned by an
extended civil war, and highly prevalent NCD risk factors such as excessive alcohol intake and road traffic accidents,
warrant special attention in Uganda. Additionally, we explore public sector capacity to tackle NCDs, including Ministry
of Health NCD financing and health facility and healthcare worker preparedness. Finally, we describe a number of
promising initiatives that are addressing the Ugandan NCD epidemic. These include multi-sector partnerships focused
on capacity building and health systems strengthening; a model civil society collaboration leading a regional coalition;
and a novel alliance of parliamentarians lobbying for NCD policy. Lessons learned from the ongoing Ugandan
experience will inform other LMIC, especially in sub-Saharan Africa, as they restructure their health systems to
address the growing NCD epidemic.
Keywords: Non-communicable diseases, Chronic conditions, Low- and middle-income countries, Uganda, Health
system financing, Multi-sector collaborationIntroduction
“In the African population of Uganda coronary heart
disease is almost non-existent.”
Thus opened Shaper and Jones’ seminal 1959 article in
which they compared cholesterol levels in Asian and
African communities of Kampala, Uganda’s capital city
[1]. The former was experiencing high mortality rates
from myocardial infarction while the latter was largely
unaffected. At the time, this phenomenon was attributed
to genetic or ethnic immunity [2]. The authors identified
for the first time that a high-fat and low-fiber diet was* Correspondence: Jeremy.schwartz@yale.edu
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unless otherwise stated.associated with cardiovascular disease (CVD). They also
wisely suggested an association of other lifestyle condi-
tions such as physical inactivity with CVD. Now, 55 years
later, the link between the major non-communicable
diseases (NCDs)- CVD, diabetes mellitus (DM), cancer,
and chronic respiratory disease (CRD)- and shared risk
factors such as tobacco use, physical inactivity, unhealthy
diet, and harmful use of alcohol is firmly established.
The above example from Shaper and Jones illustrates
the importance of locally generated data regarding risk
factors, incident and prevalent disease, and morbidity and
mortality. Unfortunately, such data are lacking in most
LMIC, including Uganda. This poses a great challenge to
effective health sector planning and resource allocation. In
Uganda, over the last five years, there has been a marked
increase in locally derived data about NCDs. Importantly,
local authorship of this research has risen as well, from
40% between 1994–2003 to 60% between 2004–2013al Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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http://www.globalizationandhealth.com/content/10/1/77(Figure 1). Herein we briefly review this literature with a
preference toward population-based data, giving attention
to first-of-their-kind studies for LMIC or sub-Saharan
Africa (SSA). We focus on features unique to Uganda,
discuss intervention costs, describe various strategies




Using OvidSP, we searched Medline, Global Health, and
African Index Medicus databases for relevant English
language literature. Search terms included a combination
of: “Uganda”; “noncommunicable disease”; “non-com-
municable disease”; “chronic disease”; “diabetes melli-
tus”; “diabetes”; “cardiovascular disease”; “heart disease”;
“respiratory disease”; “hypertension”; “cancer”; “hypergly-
cemia”; “kidney”; “renal”; “liver”; “asthma”; “injury”; “injur-
ies”; “trauma”; “mental health”; “depression”; “tobacco”;
“smoking”; “alcohol”; “diet”; “nutrition”; “physical activity”;
“obesity”; “overweight”; “environmental”; “urbanization”.
We supplemented electronic searches by hand searching
reference lists and using resources from World Health
Organization and the Global Burden of Disease Study
2010. Due to the limited number of papers, we considered
all types of study designs, interventions, participants, and
outcome measures. We excluded any papers published
before 1980.Figure 1 Ugandan NCD publications, 1994–2013, (blue bars and trendA nation in transition
Like in many LMIC, the growing burden of NCDs in
Uganda is part of an epidemiologic shift catalyzed by
demographic and nutritional transitions. The population,
currently 34 million, is growing more than 3 percent
annually, among the highest on earth. At current rates,
the population will double by 2030. The urban population
surged from 800,000 in 1980 to 6.4 million in 2013 [3].
Urbanization is tightly linked with the nutritional transi-
tion, as prepackaged food consumption is higher among
urban dwellers than rural [4].
The current state of NCDs in Uganda
Aside from the four major NCDs, government policy in-
cludes other priority NCD areas including sickle cell dis-
ease, injury and disability, gender-based violence, mental
health and substance abuse, integrated essential clinical
care, oral health, and palliative care [5]. However, little data
exist on some of these priority areas. Following years of
delay, the first World Health Organization (WHO) Step-
wise approach to Surveillance (STEPS) survey is underway
in Uganda. STEPS, the standard instrument for collection,
analysis, and dissemination of NCD data, will soon provide
the first nationally representative information on NCDs.
Cardiovascular diseases and diabetes
In the absence of national data, a number of small, geo-
graphically localized, population-based epidemiologicline), and Ugandan affiliation of first or last author (red bars).
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risk factors have been conducted in Uganda. Though
disease burden is substantial, our review of the literature
does not suggest particular locally distinct characteristics
or drivers. Thus, we have summarized the major findings
of some of these studies in Table 1 and Figure 2 [6-11].
Rheumatic heart disease (RHD) remains the most com-
mon local cause of heart failure and a major cause of
atrial fibrillation and stroke. The largest single-country
childhood RHD prevalence study in SSA was conducted
among randomly selected schoolchildren in Uganda in
2010. This study demonstrated the feasibility of school-
based echocardiographic screening in this setting and
revealed a prevalence approaching two percent [12].Cancers
The epidemiology of cancer in Uganda has shifted greatly
since Dr. Burkitt embarked on his “tumour safari” around
East and Central Africa in the early 1960s and correctly
hypothesized that the distinctive pediatric lymphoma of
the jaw, now bearing his name, was virally-mediated [13].
Cancer epidemiology came to mirror the HIV epidemic.
Though AIDS-associated malignancies such as epidemic
Kaposi sarcoma (KS) overshadowed the formerly preva-
lent endemic KS, these have now declined. The past two
decades have seen a steady increase in cancers typically
associated with “Western lifestyles”, particularly those of
the breast and prostate (Figure 3) [14].Table 1 Sample of population-based studies of diabetes, hyp
Author/Year District (color) Study population
Mayega 2012 [6] Iganga (green) Cohort study; Iganga-Mayuge H
Demographic Surveillance Site;Pe
Mayega 2014 [7]
Maher 2011 [8] Kalungu (red) Cohort study; General Population
Mondo 2013 [9] Kasese (purple) Cross-sectional study; Peri-urban
Wamala 2009 [10] Rukungiri (yellow) Cross-sectional study; Urban and
Nakibuuka 2014 [11] Wakiso (blue) Cross-sectional study; Urban and
HBP high blood pressure, DM diabetes mellitus, FPG fasting plasma glucose, BMI boChronic respiratory diseases
Discussion of CRD in Uganda demands attention to both
tobacco use and indoor air pollution, as illustrated by a
mixed-methods study in rural Masindi. Most of the 16%
of adults diagnosed with chronic obstructive pulmonary
disease were women. Though tobacco use was more com-
mon in men, daily exposure to poorly ventilated indoor
smoke from biomass fuels was significantly higher in
women, who are expected to cook despite chronic cough.
While in non-tobacco-growing areas chronic cough was
associated with tuberculosis and was highly stigmatized, it
was considered part of everyday life and not considered a
health problem in tobacco-growing areas [15].Mental illness
The 20-year-long civil war that raged in the North dis-
placed millions, violated the peace of a generation, and
witnessed the recruitment of 25,000 children as soldiers
into the Lord’s Resistance Army [16]. The mental health
literature, therefore, largely emanates from the North and
focuses on the sequelae of war among the region’s youth.
One representative study illustrated the disturbing preva-
lence of post-traumatic stress disorder and behavioral
problems among children abducted during the war [17].
The first community-based randomized control trial of
psychotherapy for depression in a LMIC was conducted in
Northern Uganda. This successful trial trained lay coun-
selors to deliver group psychotherapy [18].ertension, stroke and associated risk factors in Uganda
Key findings with prevalence
ealth and
ri-urban and rural
-Overweight: 7.5% (males), 16.9% (females)
-HBP: 20.5%
-DM by hemoglobin a1c: 11.2%
-DM by FPG: 4.8%
Cohort; Rural -Overweight: 3.6% (males), 14.5% (females)
-HBP: 22.5%
-Probable DM by RPG: 0.4%





-Risk factors found to be independently associated
with HBP: alcohol use, level of education, BMI
rural Qualitative arm; quantitative results yet to be published
-Did not recognize brain as affected organ: 77%
-Had no knowledge of stroke risk factors: 73%
-Would go to hospital if stroke symptoms: 85%
dy mass index, RPG random plasma glucose.
Figure 2 Geographic distribution of population-based studies of diabetes, hypertension, stroke and NCD risk factors in Uganda. Map is
adapted from http://www.citypopulation.de/php/uganda-admin.php.
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Uganda has among the highest alcohol consumption per
capita and a low detection of problem drinking in the
healthcare setting [19]. A study in the North showed a
tight correlation between suicide and alcohol consump-
tion while one in Kampala demonstrated high rates of
childhood suicidal tendency associated with alcohol-related
parental neglect [20,21]. Intimate partner violence (IPV) is
also common in Uganda and is fueled by problem drinking,
unlike in some neighboring countries with high IPV rates
and low alcohol consumption. Nearly half of Ugandan
women have experienced IPV and those whose partners
drink frequently have a six-fold higher risk than those
whose partners abstain from alcohol. The poorest and least
educated women experience the highest rates of IPV [22].Road traffic accidents (RTA) are an increasing problem
on Uganda’s congested byways, with the second highest
rate of RTA in SSA and among the highest associated
fatality rate globally [23]. A pre-hospital trauma care
program for lay first-responders in Kampala was shown
to be feasible and cost-effective [24].
NCD financing in Uganda
Analyzing the cost of care
Given the general lack of NCD cost analysis in SSA and
LMICs, it is unsurprising that, to the best of the authors’
knowledge, there have not been any published studies of
NCD-related costs in Uganda. An upcoming comprehen-
sive review of global NCD cost publications from LMIC
confirms that primary prevention of CVD, stroke, and
Figure 3 Trends in age-standardized incidence rates of selected cancers in males and females in Kampala, Uganda, 1991–2006.
(Adapted from Parkin [14]).
Table 2 Ministry of health financing for NCDs [provided by
personal communication: Ministry of Health Ministerial

















*The NCD Programme budget was increased from 3% (27,000USD) of
Department of Community Health budget to 25% (250,000USD) for 2014–15
to fund the STEPS survey.
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treatment interventions for those conditions. Further,
outpatient treatment is far less costly than inpatient
treatment, so it is critical to have an effective referral
system that directs patients to the proper facility [25].
Using China, an upper-middle income country, as an
example, population-level primary prevention of diabetes-
through media campaigns- costs well under one USD per
capita per year. However, treatment of uncomplicated dia-
betes costs nearly 1000USD and treatment of complicated
diabetes costs nearly 2,500USD [26,27].
A costed NCD strategy is a starting place for deter-
mining the scope and pace of scaling up NCD services
in Uganda. There are many existing tools and sources of
costing information [28]. Although it will take time for
Uganda to develop a full array of costs for providing NCD
services, the success of an NCD strategy will ultimately
depend upon a local understanding of costs and benefits.
Ministry of health financing for NCDs
In 2006, The Ugandan Ministry of Health (MoH) estab-
lished the Programme for the Prevention and Control of
NCDs. This small unit is one of nine divisions within
the Department of Community Health and is responsible
for all national NCD-related activities. A separate division,
Health Promotion, is actually responsible for promoting
healthy lifestyle changes in the population. According to
the Government of Uganda Ministry of Health Ministerial
Policy Statement 2014/2015, the NCD Programme is allo-
cated 0.01 percent of the total MoH budget, representing
three percent of the Departmental budget, or approxi-
mately 27,000USD per annum. The Programme budget iscurrently supplemented by a five-year grant from the World
Diabetes Federation (WDF) that expires at the end of
2017 and that brings the total budget to approximately
270,000USD. For the current fiscal year, NCD Programme
funding was increased to 25% of the total Departmental
budget to allow for the completion of STEPS (Table 2) [un-
published data, Government of Uganda Ministry of Health].
Current efforts to combat NCDs in Uganda
Public sector NCD capacity
An NCD needs assessment conducted in 2013 character-
ized, for the first time in Uganda, the capacity of regional
and general hospitals and high-level (Level IV) health
centers to provide NCD-related services. It evaluated
human resources, equipment, drug supply, and laboratory
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facilities examined were found to meet WHO standards
for essential tools and medicines needed to implement
effective NCD interventions. All health facilities had expe-
rienced stock-outs within the last year of nearly all classes
of hypertension and diabetes medications. Furthermore,
the availability of NCD equipment and services was inad-
equate. Only 38% of electrocardiogram machines available
in these facilities, for example, were functional (Table 3).
This study also surveyed the attitude and confidence of
HCWs regarding NCDs. While most medical officers and
physicians (62.5% and 100%, respectively) sampled felt
that their clinical training prepared them adequately to
manage NCDs, only 25% of clinical officers agreed. Only
43% of medical officers and 44% of physicians felt that
their facility had the capacity to treat NCDs. Confidence
in screening for, and treating, common NCDs varied
greatly by cadre of HCW (Table 4) [unpublished data,
Rogers H. Assessment of the capacity of Ugandan health
facilities, personnel, and resources to prevent and control
noncommunicable diseases. Masters thesis. Yale School of
Public Health. 2014.]
NCD-focused collaborations
The heterogeneity of NCDs and the strong influence of
social determinants of health on risk factor acquisition
means that traditional vertical models ineffectively address
NCDs. Instead, Uganda must focus on multi-sector efforts
and a diagonal approach to health system strengthening,
moving from disease-specific endeavors towards inte-
grated health delivery platforms [29]. A number of local
efforts toward that end are underway.
The Uganda Initiative for Integrated Management of
NCDs (UINCD) is addressing the fragmented manage-
ment of NCDs and inadequate NCD-related training of
healthcare workers by developing and studying models
of integrated care delivery and education [30]. UINCDTable 3 Availability of NCD services and equipment by health
Regional referral ho
(n = 13)- No. (%)
Service
Body Mass Index 6 (46)
Blood pressure 13 (100)
Blood glucose 11 (85)
Urine analysis 9 (69)
Individual patient NCD education 9 (69)
Group NCD education 12 (92)
Equipment
Stethoscope 8 (62)
Blood pressure cuff, standard size 4 (31)
Electrocardiogram- available/[functional] 3 (21)/ [1 (33)]has received administrative and start-up financial sup-
port from the Yale Global Health Leadership Institute
and unites MoH, academia, and health center leadership
in collaboration with researchers from Yale University.
UINCD aims to scale up integration efforts nationwide
and partner with HIV organizations to leverage existing
infrastructure such as training models, pharmaceutical
supply chains, laboratory capabilities, and clinical care.
Another multidisciplinary collaboration, Global Partners
in Anesthesia and Surgery (GPAS), focuses on capacity
building within the surgical workforce and implementa-
tion of strategies to improve surgical care [31]. Surgical
issues, often omitted from discussion of NCDs, demand
attention specifically related to diabetic complications
and road traffic injuries, both of which GPAS addresses.
GPAS is supported by private foundation support and
small academic grants.
The Uganda NCD Alliance (UNCDA) is working to
build a strong civil society coalescing around NCDs.
Supported by the Danish Civil Society Fund and guided
by academics and the global NCD Alliance, UNCDA is
host to the East Africa NCD Alliance Initiative. This is an
ambitious South-South collaborative uniting the nascent
NCD Alliances in each country in the region and address-
ing the inclusion of NCDs in the post-2015 development
agenda. The East Africa NCD Alliance Initiative began
work in early 2014 and has already had some major
successes. Using the global NCD Alliance Advocacy
Toolkit, the Initiative conducted a benchmarking survey
to document an evidence-based account of the NCD
response in East Africa from a civil society perspective
[32,33]. A few highlights from the report of this survey
include: 1. All countries in the region are in the process
of formulating national NCD plans in concert with civil
society organizations. However, only Kenya has devel-
oped and endorsed national NCD targets; 2. NCDs are
prioritized in national health and development plans,facility type (adapted from Rogers H 2014)
spitals General hospitals
(n = 27)- No. (%)
Health center IV
(n = 14)- No. (%)
5 (19) 0 (0)
24 (89) 12 (86)
23 (85) 11 (79)
22 (82) 12 (86)
17 (63) 5 (36)
18 (67) 4 (29)
16 (60) 7 (50)
9 (33) 8 (57)
4 (15)/ [2 (50)] 1 (7)/ [0 (0)]
Table 4 Confidence in NCD management by cadre of HCW- (adapted from Rogers H 2014)

















Hypertension treatment 14 (44) 18 (56) 12 (75) 4 (25) 19 (100) 0 (0) 10 (100) 0 (0)
Diabetes treatment 14 (44) 18 (56) 4 (44) 9 (56) 17 (90) 2 (10) 10 (100) 0 (0)
Asthma treatment 21 (66) 11 (34) 14 (88) 2 (12) 18 (95) 1 (5) 10 (100) 0 (0)
Cervical cancer
screening
7 (22) 25 (78) 0 (0) 16 (100) 8 (42) 11 (58) 6 (60) 4 (40)
Depression screening/
treatment
10 (31) 22 (69) 6 (38) 9 (62) 10 (53) 9 (47) incomplete
Tobacco abuse
treatment
11 (34) 21 (66) 3 (19) 13 (81) 4 (21) 15 (79) incomplete
Alcohol abuse
treatment
17 (53) 15 (47) 4 (25) 12 (75) 6 (32) 13 (68) Incomplete
*“Confident” combines “very confident” and “confident” in the original survey.
^“Not confident” combines “somewhat” and “not at all” in the original survey.
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allocation has been insufficient; and 3. Although sur-
veillance and monitoring of NCDs in East Africa has
improved, NCDs are not sufficiently integrated into
national health information management systems and
health personnel are limited in their capacity for NCD
surveillance and data collection. This Report was then
used to inform the writing of The East Africa Civil Society
Charter, a call to action for regional governments, institu-
tions, and the global community. The Charter was signed
by regional stakeholders in Entebbe, Uganda in June 2014
[34]. These activities were then presented at United
Nations High Level Review on NCDs in July 2014 [35].
UNCDA continues to work locally through regional
branches that provide education and support to patients,
families, and communities and also nationally through
advocacy campaigns and lobbying efforts.
An influential group unique, to the authors’ knowledge,
within SSA is the Uganda Parliamentary Forum on NCDs.
This group of lawmakers advocates within Parliament for
the advancement of the NCD agenda. The Forum has been
most active addressing the WHO Framework Convention
on Tobacco Control, which, though signed in Uganda in
2004 and ratified in 2007, still lingers in Parliament. The
Forum has organized the Ministries of Trade, Agriculture,
and Tourism in a nationwide public awareness and advo-
cacy campaign around tobacco control [36].
Discussion
This review relies on currently available, locally derived
data. The generalizability of these data is limited by the
small sample sizes and geographic localization of the
respective studies. However, these studies offer a local
perspective that is largely lacking from, or sometimes
disagrees with, the data available from large-scale, global
analyses. A few such examples are worth noting. First,the WHO Global Health Observatory Data Repository
suggests that Uganda’s population growth rate is −3.4%,
in contrast to the +3% rate suggested by local data. At
the same time, the estimate of the urban dwellers (16%)
approximates and that of the local data (18.8%) [37].
Second, the reported national prevalence of hyperten-
sion in the World Health Organization’s Uganda NCD
Country Profile is 34% [38]. This represents the upper
range of the local data presented herein; data that is
more likely to capture the expected prevalence differences
between urban and rural settings. Third, some important
data do not exist in the global databases. For instance, by
looking at the WHO Global Health Expenditure Database,
one would be unable to estimate the Ugandan MoH finan-
cing of its NCD Programme [39]. As would be suggested
by the local data, GBD 2010 estimates that a number of
the NCDs and risk factors described herein (including
IPV, RTA, depression, stroke, and CRD) are among the
leading causes of disability-adjusted life years (DALYs) in
Uganda. Between 1990 and 2010, RTA and IPV increased
more than any other causes of DALYs in Uganda [40].
Though nationally representative data from STEPS
should become available shortly, this survey is fairly narrow
in scope. STEPS has three sections: Risk factors (tobacco
and alcohol use, fruit and vegetable consumption, and
physical activity); Physical measurements (body mass index,
waist circumference, and blood pressure); and Biochemical
measurements (blood glucose and cholesterol). STEPS will
not provide nationally representative data on IPV, RTA,
mental illness, or biomass fuel exposure, among others.
Therefore, the research highlighted in this review serves as
a critically important complement to the type of informa-
tion that we will learn from Uganda’s STEPS survey. The
fact that local researchers are conducting an increasing per-
centage of this work speaks to a growing academic capacity
in Uganda that must be embraced and nurtured.
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tion of policy that addresses NCDs and the health system
restructuring that will enable support of chronic disease
management. However, such data alone will be insufficient
to move policy into implementation. There are numerous
obstacles that stand between good research, well written
policy, and effectively implemented programs. These can
include government bureaucracy, health sector financing,
and health system capacity to effect change [41]. However,
we can learn from successful examples such as that of
behavior change messaging for HIV control early in the
Ugandan epidemic. An environment existed that em-
braced evidence-based health messaging. A government
and bureaucracy that engaged actively with donors and
non-governmental organizations enabled such an envi-
ronment. This, in part, is credited with the dramatically
decrease HIV prevalence in Uganda in the 1990s [42].
Conclusion
Today in Uganda, several challenges must be addressed to
ensure that the relatively new surge in local NCD-related
research and a rich environment of cross-sector collabora-
tions translate into effective policy and implementation.
First, funding for NCDs is grossly inadequate. Along with
greater understanding of risk factor and disease epidemi-
ology, a focus on NCD costing will be critical if NCD
financing is to attain a level proportional to the burden.
The sustainability of the 92% of MoH’s budget coming
from external sources depends upon the international pol-
itical environment and the consistency of donor support.
The 90% of current NCD Programme funding supplied by
WDF, too, is unsustainable. Second, the failure of most
high-level health facilities to meet minimum standards for
NCD interventions is concerning. As integrated models
for prevention and care are evaluated, attention must
be given to cost-effectiveness and leveraging available
resources. Finally, stronger governance and a robust civil
society are needed in order to catalyze the implementation
of policies such as tobacco control and to counter the
increasing pressures of transnational corporations. The
success of the NCD agenda will rely on the cooperation
and fortitude of multiple sectors as well as a strengthening
civil society that can shed light on the social injustices and
socioeconomic determinants of health that help drive the
Ugandan NCD epidemic.
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